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ffiBO£»fflft/'«^-y, ZMPfiig, ttttw<?- 
{fit* i k fci 9£ffi$0£JHIt&'^->£?#S Z k 

zmkthax-v hnmmwm. 

(M** 2) ')>-%< k tTft k flMSSBk M95T1H«§ 
ti. Z MPtfaaffiBfcA* «t 3 fcTRfc J: m#&® 

*'&o9A mux y y copmm&m-ch *» x . 

fc . ( b ) mflE^g ( a ) ic J: ■jafcSfifcjyffiMMc 
(b) fcJ:ORjeS*ifcZMP±T : t-^>h* < tt , )'& 

d§Hwa»oiwsr*«)*#sk, .<d) mwmnt&z 
m^xmmnm?&*&k. tnmiztt 

ft. Z M P#gg<aSKA£> J; 5 fcTRfc «t tMs&gn 

k. ( b ) H?rie#s (a) izx o as s *ufc£»aiMc 

a^v^TZMP»3t*Ri&r . (C ) Men* 
•y bO#®®*T/u£fflivC . wisi^m ( B ) (c J: OIS 

jesnfc z m p±t*-^ v h o^o K&aafe«>2 
«jBSr*«>**ak . ( d ) aenzK? hnmetTfr 
im^x. «e#a <b) fciORjfcSfifcZMPir 

k. (E) 1ui5¥S (C) (D) <7)#jfim»0 

amjeo»s«H^^»iKffii»^» k - t * #a 
k . ( f ) a£*a ( c ) Rxszm ( d ) co&mim> 
mm^.mmmxtx'htit,i. B^zmp±izmh 

immtTiw*-* V h S-^IELT . M£#S ( C ) 
fcffaAti^Sk. (G) BKKlttO)IWc«^^TH 
SfflllfcafrfS^ai:. Jim^i^tn 

[a**4 ] fne^ffics&^T^wiHtieD^.y Herat* 
I* » immw/xa^m) ^%^mx^f^xh * . 

IkS-^otk-f l»ii*Ja3lc|aBJcr)07K-y h^ff*Jffll 
US. 

[R**5] «4>fc. 

£*ft*^a (C) Kfclvc^fcjfilKirCtt^ftRjg 



a»**«>*#B (c ) «i. £aau, (*»an). ±a 

jB»KJ:-jT4t*»ieZMP±«>5E--Xyhk, USA 
O*¥ffll*J3l6te«*oT£tsa£ZMP±<0*-.Xy 
h k <0i*&;frg5S£jg <>! kt-J: -? TKSfiSHKttffltUK 
Ck^#^k-r6lt*JS3lcieigtcoo^- y h 

«»*«»4*a (c> a, 

[N$*8 3 HK<^MWKrrt'*a^TR«a»*Sfi 

«»«:««>4*a (cm. ram ±a 

iI»fcJ:-?'t&t*RJ£ZMP±o*-.X>'hfc7-y 

{n*«i o ] k tTKiifltttakaarcaas 
mmmx-h-iX. 

v. msm^f-yizm^xm&mmw-yzm 

imcmi i ] ^< t tTKfcfwwsfcBaraas 
*i. zMP^§aaa(cx&j:^(crttK:j:«ima 

(a) a***ifc»ff*3»gi^*fc«>ojisa5fflii. 

Tk. ( b ) iwfgxx 7/(a) t: J: 0B««*ifcJ£* 
JBBtcS^v^ Z m PiiSSrS^t *^.r 7 ?k . 
(c) Miex-r-yr (b) (cj:9Be$tl^ZMP±T 

k. ( d ) Hsan^acs^v)THa]SB»iifrr& 

7,-f-yrk. fcfcWSfc'f-ftotf'y hot* 

[is*3a 1 2 1 k {jTrnkw^umuxm^ 

ti. ZMP fr'gflftBCAS J: a (cTIStcJ: hW$&m 
Zfto 9 A TWaitv V<r>m^\W}WX'hr,X . 
(A) BR«ftfelWP*50l"f ftfc«)<Oll«jW. 

mi. ±Kas*. awoaaaifKstaa-fi^f-y 
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7"k. (B) mi*T v7 (A) £J:9RJS$*ifc£» 

aaatcs-^v >t z m pfias- s x r 7 r t . 

(C) lliien.if-i/ h«#NKff%?/l'£ffltvC. MEXt 
•/7 (B) lZj;*)®mZ1\KZMP±X' : Z-*>hm'} 
VGi®®m}<D&tm&$i*h&A J r-yTb.. (D)ffir 

ed^-x h^ffiftf/^fflut, une^T-vr < b ) 
t «t 0 ffc£ S ft* z m p i?* - x y b am 0 £ 3 US? 

3»OiatW£3M>6;*f-'yri:. ( E ) miiaXT77* 
( c ) RVxt 77(D) <r)&mJMcr>£*m%<oft® 

mffivhtam&mwm k -r s xt 7 7-k . < f > 

suffix t 7 7 ( C ) &yxf 7 7* ( D ) co&ifi&flfOH 
W&tTlW*-* y h $r^iE LT . SirieXT-77* 

(c ) (cBfiA-rsxr 77t . ( g) nasataomc 
[m$*i 3] mrie^K^r^NiKrieo^-y mcw-t 

WEKaR^WiWlEoijf-y Herat* fflfter^k X 

fcuzm mmmtfgmx'zz^miiiz. m im 
mum. 

2rffiU»**A4^f -y7 (C ) li. JESCiliK 

». ±KBMc±oT4t*RjfcZMP±<?ye-.XVr- 

t. R^**Hrt^fcj:-9T&t*RjgzMP±<o 
> r-ko^srssss-jsK i tic ioTKgpai) 

Oi£«#£:dW>l>, ifc*»at-f6M«Jil2t:iBtt 
j5<HM$r*^SXx yT (C ) li, ttnaNKSfflttft 

oRftt«»irif«i-*ik«:«fafc'f«iir»JHi 
jfi<a»2r^*XT77 (c ) ii, cassis, ##31 

fj. ±KHSfcJ:-jT4t*iftjeZMP±W&-^>'h 

ic7— 1» x«&gBa£»»r * 1 1 1, ic . wsmem 
pmm^y- v^t&mfflzmm lx , m^mmm 
it^)7-yxfl«s»aiLT. $<atjs»7-'jxaas 

H«:3MW*£ k led: ^Tff8mOi&<EUK£$*>* . 

mm. 



<ntt<n&wmm.x-h o r . ±*#^§ic)E t 

[000 1] 

LfcftitfrW-f 6 V T'JZtj 7 ^Srotf -y 

h- ?>t&npmwmmv : m®m-%mizi& 0 , # 
t, must. v^>v%t^m±P'fm<r)$(fr*t)-x 

[0002] ^lC|#L<li. 2J£E£iWTte 
A 6«*»»S:tf d k k t fc:||»0±tl4H«c^»ffl». 

*mL^* i f>2£lc < }:S^#fi : ^||3S-fl>n^-y hcT) 
[0003] 

[S!*c7)St»] «mW^L<li^W^ffl$rffl^-CA 
ra^tt^lc^ii-^aiSSrffdlSStSlffi^ikS- rn^-y 
k^-5. 0^*7 hOlliSli. X57ISO"ROBO 

TA{mmffl"iz&m-tztmhtix^&. htmz 
x-hiifi. jL^iz&vh>&mm>&Mfc 

■ mAfcKt'Zmt Ucvr.tib-^^MiMn,lf.y 
h^Wlf fflD,t:7 h (industrial robot) X'hr> 

[0004] gjfi-eii. t hWii'O 2 £iS4*tT 

^ 7 Mcra-f § ^ra%* ? 3is u . %mt^<vm t » 
i^T^rv^. 2&mMz±hwmm\t. 

[0005] NASftaiff'y Mi. i!i-*-43E*±r* 

[0006] «itf, 1fgS¥3-l84 7 8 2^$8lc 
»i. P^fifD#7h03*>. IH*J: 0TK«S-t6« 

[0007] ^¥5-3 0 5 57 9^^ 
li, P5^»o^.y hOiWfWMISaitto^TWSUT 
V^S. R&KCeno^frlHWBlSU:. ZMP (ZeroM 
omentPoint) t%irh&'{f?hb £<7)tim.J}tZ£h*:- 
> V h^-fe'Dk^S*H±<7)j±i& SSffiK-gcS-frl. i 
5lc$iJffll-rstcOT-$>&„ (1L. ^«Hie«O0lS: 
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yy7*v?XfcZh.Xt5 r ). E#£T#SlSU:tt!B 
{0 0 08 J La>U$r*<£>, MA9ttD^<y ho^Sl 

n& t x-ffi&ztitzmmftT 2 i s w&Mf&fti 

Zblzfol. ittfr'S&SUiotf y Mi. 2££fflu£ 

[00 0 9] ftfc. tW^XA^JXSal, 
li r AISSj (ODiKyh (humanoid robot) fcOfUc. A 

iBffiD# v Hi. t«ss», 

[0010] P5tf£»ntf 7 Hi, IB*|5l«co^@W 

[0011] tt**>SIt§He>0;K<y h li, • 

1- >xim. mmxm>mm t'Mzm * i ? 

<rm%nm&g l < immzmm-t h z t mkst ■ m& 

<o, t b^>v%b'\8£m7mms*%PK>$t»*t- 
xj**m^**-xj±t:mmw.b Lx&mtzmii-z 

mmz&itmfi>miM { i&^bztLmu*?m&% 

b<r> g *S £«g LXitmm-rt fc v ^ fcRtfioffit 

om*?w>iE<mm±x'Tsm tm& z t m & a* , 

[00 12] ZtilzML. M^xy^-f^y^yh 
BW)mi(&®a# y Hi, ISf££l£:ttfrtl> 

t. -t&;b*>, Coa<?5Q^-y h*i. t h-^U&ifeo 
ti. t h^f fc'o»ttOi^it£I&ft£x SaI/- 



[00 1 3] m-t&lz, UbH,zmj£&®a*y hb^ 

£*UHI3W-*fc*>tf>A-Fi>x7 ■ Xt-XA, lift 
<?)SiJffl*j£^ V 7 h x 7fltfifti£ < g& |> i T i 

[0014] mzmmeo* 0 tc. AfWisworasfrtfc 

fcfcarefcJb*i*«*ffll£-CV*S. [®'3 : 5r< t HciS 
V>»ft£»2i&ntf -y Mcft4f fcfcftfctt. lUfP] 
tg*S£4;i£::fc##j*U^, d*tli«*ttfcli 

4>&< £ i& 1 r>(T)T ?f-aX-;y-£iEt&-f |,^a<& 

SH<0T^^AX-^S:D^yhi:^d«8«^a 

s*^v^. -e^/i^fia- »#*]««» a 9 yxtm 
mw&mnmtftmm.mzw-A-Lx it?. 

[0015] JSLtSrSmtiUf. Afiffin^^ Mi. ffi 

L5r»ttltf ! S:<c)^^. xy?-^ < y^yhsmcoatf 
•vh<7)t&&. $<o{c. A#J:»)t>tt**»(CilwO:v^S4ie 
Irfflv^Ti 0 1 MafinBttBrBifls*. ^JS^g^ift^ 
$rH3i l^ftil£ Ke *>%^b^o m#im2 ixhlRX% 

[ 0 0 1 6 ] 2MiT4^ff$rff 5P^S)0^.y 

Mi. Mnmmnm&mminm 
mm) ^it'H^mtossi, s^ttB 

HL<^rS. xy^-T< y*yy ■tatw 

[00 17] 

tcz<r>±.fo<Dm%*?m®\i. im<omit3iX'%<. ® 
mcrtm b mw#$> 0 . mstzwg&smtfto. 
znw r^K)j . ^m<0i bmmhmxx-hh. 

[00 18] Bn^za^X. #JR9**fi9li. T 

0. **±*om**ttWi*(itc»ttL, Ittt^-^o- 
r- 4. th^i^ryHH^lMWi, g#W(c 

miJEmzmtzmfp&si'b'iToj; a tjg<b*iT 

[0019] flfcfir. ASMo^ y McfeV^TJi^^A^ 
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*$%#fmw&tb to x < h . 

(0020) 2M^lhn&m*fil94Toya 

•Iit^ts!#e r )tl5g<7)^<(i. ZMP (Zero Moment Poin 
t) . -Wrfc^iWftitSOJSRR^tiitt-^i/h 
tf-fc'n fcfriffnHJtOjSfc gmifc-g:$-££ J: o izM 

mizfflwt&ttx&i. 

[002 1 ] mtU. «HFF5-305 579#&«fc 
iBtt^l»^KD,-K-y Mi. ZMP^Hfnfc&ft^ffii: 

co&z s»fit-as* ft J: a K Lx$%&m'fT a 

[0022J ifc, #§f!¥5-3 0 5 5 8 l^MBlcfi 
KcOP^Iftn # -y Mi . ZMP *«£J*£iHtt ( 

m xti. «#i*fcZMpa»£tt£ffitt 

BfcfciJ^caMiUfc. KOMI. *M9.5rif£3WC 
tWSSSi^tZMP^IS^O. ^ffo^tt^ifij 

[ 0 0 2 3 ] * fc. - 3 0 5 5 8 3^8t 

Ji. P^I6o^.yhco^#aS^ZMP@S{4atcJ; 
-jTMflWftiSUCOv^rilRLTV^. -f&fc*.. m$t 

mz&mnmx&mnxv Mi. wkkw^r^ 

■ f'-?£fflv\ ZMPSrS«ttafc-Sc§€l> 
J: 3 (cHaraflffrSSirf * i: i: t ±flao«»£iaai 

* z m p ^"@s(iat$ijfflT'§ ft ot . m^rnmaz 

[00 24] ^¥5-3 0 5 5 8 5^«fc: 
li . W«SBH)o # -y h O^tfifiSS: ZMP SgffiSfc: <k 

«fcIEtt«oii5$»»a # 7 h Ji . ZMP ggiftM t HfO 
ftatWtS^tiJLT. ^*i*f|fiH-tS*fc:|ia5(0- 
**fcJijR*-SrW»-rS3&», X(i, ZMPgglftB^*) 
*) iz*-j* y h $r^tlj LT *ft#*fc$r 4«tcifa£B 
firTft ; t X'%fc$ft£ft o£oiz%~>X^&. 
[ 0 0 2 5 ] WRITS - 3 0 5 5 8 6*&«fc: 
li. Pj^ifin* -y hOJl*l£»£ ZMP gftftgfc J; 
^XWm-l^Z-owxmmLX^h. -f^hh, WJk 

mztmnw&MWiuX"/ Mi. zmp smamtb*) 
u. *titfmiz%&£oizwummt&ztx'£&& 

m'fioJ;?lz%iX^&. 
1 0 0 2 6 ] ifc. Wttf , r 2&mfX3#-y h«fi 
*j (KfTSjl2JR) £g|5£f4^i3f£S • *g-£ffi& ( A ) 



(03W6 1*2 J!) . r±fcffl«cJ:D3l»*-.x 
yh**l«-r*2ja*ffo#-yK0BI»j (JB6III*ntt 
fiDrff.yhyy^y'/A. 1 9 9 2*5 J! 2 IB. 2 

2 b ) Srfcii, t i>±.mzmmx-z h±mm 
tm&bhittz, ±mzm&ztimmzm®icoM® 
tmummwmLxpmh?4 7<nM33$ 

[0027] -T=5r;b*>, JJEK^Jf fcgffitiffi tT . ± 

3tc?)T'{i=5r^. ±ie<o^B(i. 2^#ff«oP^»n 
*-y 

*ofc«^tr. ±##co#§ («me^rn») ^^st 

tz. uz<D&mizimztitmitMWivx-7 ^ 
•fti i #15 o «fi o * b" ±*&z.m<?>mmim)tt<?> 

[0028] *^BH(i. _L3£Uc<£ d=5rS'«WI!ilS^») 

[0029] *jflMHtf)Se*|.BWtt, IWitf t h 
[0030] *«W05?S:4 SW(i. 2 J&»4*^rt J: 

mummthzbizbi. 

[003 1 ] *WS*>Jg&6Snti:. t htifi^e^ 
[0032] WJOH^I, SW<i. 2^tti*ff(cJ; 

*i*«B»tff a b b i>tz<m0)±Mttm*wm. m 

%b'<7)^fr«Ph±.¥MmmtiX%& D,t:-y Mctj^ 

[0033] *^c7)H^ri»awJi, ±*M<vpmzm 
mmmmRx/^mmumimthzbiziyh < 
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**) . 
[0034] 

ummmrnxfoz. 

[ 0 0 3 5 ] *#8<0»2<0«!fiSH:. ^< k fc 
TKfcfttttSfcKWCfllBESii, ZMP3&»B«fl«(=A 
* «t o tTttfcJ: 6PWB»tff a ^-f roo.if y 
MrW«SBXttMr*0»#ffi-C* oT, ( a ) SS<S 

ft. HSw^at^sssKsi-s^sxti^f -yr 

k . ( b ) WE^&Xttxf 7 7(a) t J: ORES ft. 

r-y r k , ( c ) mrf£W3X(iXr «y 7* ( b ) ic J: 0 K 
36 $ tvk Z M P ± T V h ifih *) * 3 KSRltt^B? 

twnzttmArvrt , ( d ) nasatficoMca 

&iJfJP/7£T'J>£. 

[ 0 0 3 6 ] *^«0m3^Mffi{±, ^< k fc 
6J:ifcTKKJ:*IWWi»*tTd^r«o#v 

titz®m%mtz>tztb<7)8,%t>wn. vmmm. urn 

k. ( B ) l5ie#&Xte*r v 7* ( A ) fc J: vlSJtSft 
tzJHtmnz&S* ^X Z M P MK£ RJ&*4¥*X*±X 

f77t, (c ) friao^y h^K^rVP^fflv^ 

T. MMtXttX??? ( B) fcj; 9»}£§*ufcZM 

¥®XUAT-y7t . ( D ) H?ien*'.y hVtm*?* 
SrfflwC. frtB#RXtt^r-y7*(B) fcivi&tSft. 

feZM p±-e*-.x v 9*5iBHK»!i«>jfi«»& 

7* (C ) , &tf . ^fiSXfcUr y7" ( D ) 0&fflW0) 

XtiX T-v7t. ( F ) fflfiE^aXJi^ f 77(C) „ 
&U\ #SX(iAr yT (D) o>»jfittUW05«*<Bf«<?5 
WSfUJlh-Cft^Uf. IS5SZ M PifcfcttS^ffi^-f 
/K7)^-^yhSrfgIELT. «E#R <C) fcW&At 
*¥RXf*X? 7 7t, ( G ) BKRl»tf>JW£»^vvC 
)Sa51S6S:Sm-fl.#aX{S^r77*k, £&firt££ 



Set* 4. 

[0037] *»»0*3eHrate&Sn*.y Ko*Wt 

tt, f*U(f , «rl£D^-y hfcW*4llWc*?*/k Xli. 

[00 38] *»HJlOB3<?5lIHfcflS4njtfyh 
0#^|^fiXU*1ffiJ WS^tt , S £ fc , ( C ' ) 

#sx«^T77- (c ) ttJv^T^fcjfflswrrttT-ft 
l» v - y^Biss ■ «je* a ^sxfixx y r 

[0039] *»H^<?)at3^HB15fc:ffi«n# y h 

^r^^ffl^tsaaiijcojfi^Sr^i.^axii^ 

T77* (o a. usaawcj:^ 

Sl&fc £ -5 t SRgZ M P±WE-* y h k (DfrS 

*s^2rw< d k t x nxvmmmnmm x 

olzLXt>£^. 

[0040] fc&^fcL ffisicr>im®*:T)V>Zm^xm 
&mm<7>&{imt:%tb&&&XitAT y7 (C) (i. B# 
ia<0TOS«aaRoBB»tB*ai-ctHl|[^6 J: act 

[0041] asms, r^»f/^ffluti 

aSBB<0ifi«W*«a64#glXti^f 7 7 (C) (±. Jg. 
SEaaft. «t»«6, JbKiBB*cJ:or4fc*R}£ZMP 
±<D*-* > h fc7- 'J x&&jgHH£jgJ3-f 4 1 1 1, 

nsi507i<¥ffi^aijfc7-uxM^s^^jafflL 

T. JSgl57j< :j Fffirtfl3lc7)7-'Jx^it2rfl[tijLT, 

1> x^StM^$rjgfl|-f I, i t i otMIl 
Oifitt»**ft S J: 3 (c LT fc J: ^. 
[ 0 0 4 2 ] t fc, #?gHj!oSg4 ^fflj®{i, ±flwo»fls 

#k*^=5rl»*fi : SD^-y h<7)fc*0*ff*iH»gfiX*i 
[0043] 

wawffitAixtf. jggsffli&offifc, Hc^aift^iteai 
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[0044] t^h-lb, o*'-y htf^ro&BPMtil^ 

£.Tto<n&m£&&th z t #f # ft . mz. 

<rm%z®&th z t #f # htwth. 
[0045] *»«<os 4> tffioaw. m&nm. 

m%®mz£ ->x*ntiMz%hX'hb o . 

[0046] 

if&fK&mmm ot. mm£®mL%tft>*mi 

[ 0 04 7 ] Hi RVWI 2 tJ4*«W<0Wtt:«S til 

ABfniJ.y h i o omiiRTsm-xey&ifrhmmi 
h i o omffii-mffis&mfczm&mzfjki 

[00481 03 KSrfiSfc:, ABafryMOO 
(i. 2*0»i:ISa5l2r^tf±)gi:, ^»»^5r^ 
tft2#<9Pa5*^&ftTtet. ±J&kTtek£3ifc!rf 

imtobx-mfiLztii. 

i o o 4 9 ] mw. i ££fW-ftErn8Ki, irratss-tt 

2k. MOTt;.y^»3i:. H8»n-;Hai4i:V^3 
S****l/a*ft. 

[00 5 0] *Jt. «Mffiti, JOTMBftr-yf-WSi, ft 
PS5a-;H49t. JbK3-»l Ok. MM® f -yaffil 

1 It, WR3-«1 2fc. #l"Mli5f-yf-ttl 3fc. 
¥«B8fflSa-/K» 1 4 k . #S 1 5 k TIMES ft 4 . # 

si 5 mmizit. mc*w&*4stt£ms ■ 

SflBtftffcft. ffll. 5co»fP«o#y h- 1 0 

o cogmmf&miwiztt? * wmmiw* i 

T. *9MWT{i*og|fc«kffiij^*. U:#-?T. 

[0051] tt#g|3{±. *&K-y*«i5fc. 
u-/H&6k. «J»3-W7tV^o3@*g^^1-4. 
[00 52] Sfc. T&Z®f&t2>&«<7>mmi. «m 

1*1 Sfc, SWf.yf-Wl 9k. J£*WHftfyf-«l2 
0k. J£OTWSn-;H»2 1 k. &SB2 2kT1fj£$;rl 
ft. flgHfiSf yf-Wl 7tH3HSi5o- 

/Kftl 8*>Xj6H. #HSi0!K;:ffiftn;i<-y M o OcoiS 

RunaiEfcjaw-ft. Aft«fiS2 2iiiaefc:tt#ntt 

CSftAISSo* -y 1- 1 0 OOJiyKli-tfng&Kfc-f*. 

[0053] fcLtfcfSfiWfitf, 4*»MCflk4AISBS 
D#7M0 0ff|:iLTIi, £ftt'3 + 7 x 2 + 3 + 



6X2 = 3 2&&&&lrtlZbiz*:i>. fflU xy? 
-f -f y MWtOAHfflntf-y b- 1 0 0«fLt 
3 2iib«fcl»5eS*i*R'Cli=5rV\ 151+ • «flU:tf>IW 

SSifitt*.; k*<f # 6i ktiwd if ifcu. 
[0054] J^U «k o%AfflWn# v h 1 0 0**8 

cifi«s*&ifc, 2%&¥ib^o*$%mmmzttL 
x%9mmt:ftdzb%ZQ&g6&e>, r;fai-^ 
{i/j^LaoHfif bizbwnt u>. xmtmxit. 

XTW&mX'B.-W- #Wm £ 7 V* >y T-fcLT 
? • jl- -y ht^^L/t^'f ro/hSAC-t-tf • T7 

?j.x.-?*i$®t&zbbifc. ^^a^Ac 

T^aX-ryHcKlTJi. «itf*aj«At 
Kfcfl&SftT^ft^im 1-333 86-SHHSWfc 
gB^SivCuft. 

[ 0 0 5 5 ] 04 Wi. AKd^7 h 1 0 0c7)$ijep>- 

^^flus^s^wt^Lf us. mmizTfi't i 3 k. 

a-vh30, 40. 50R/L, 60R/Li:.#^ 

5»Wi-y h80bX®l8.iitlZ> (ML. RRt/Lco 
*2il«EO#«**t»Saff*S. OTP] 

*) . 

[0056] Afaan+:.y h i o o£#cr>mmz. vm 

-v h 8 0 IC J: ->T«8gWK:«»S*i4 . -y 
h80(i, CPU (Central Processing Unit) 

tilWmm 1 i: . ^EIK^a^.y t» l o 0<?)#flS 

-x (^mfcBtRU*^) *ift*X^W2IEIII8 2 

[0057] *Wflfc!8K-*Jb"C. h 

X -y h 4 0 tJS«$<lf HSPX^L -y h 3 0 fcfl 

yh802:ffifi|LT. a^HOO^ilif^L 
< JiiHRfSflTf ft i o fc Lt t i v\ 

[00 58] H3t*Lfco#v h 1 OOl*l<7)#Wf5@ 
%K%ftJkZnmthT?1- 3.3.-9 IzX-oXm 
mti&. -tKto-h. «»a--y h3 0(Cli. mWS53 
-«2, *TOt°'y^«3. HW5n-/m4<0**£ 

C00 59] «£»g?JL-.y h4 0Cli, ft&f-y 
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[00 6 0] ttz. ttSJL-v N5 0R/U4. ±BfcL 
-7b5 1R/Lt. WM65J--.yh5 2R/Li:. W 
li-7 h 5 3 R/LtdUHbSiifctf. JBWtr-yf- 
M8. JTOBo-/H(9, ±113 -Hi 0, MWS5£-y 
fill. WW»o-;Mi 1 2 , #mWS5h- y <m 1 
3. ¥«rWI!5n-yHii40#^S-^fl)WMS5h-y 

*A 9 . iJt3-i7?faX-^A l0 . WTOf yf 

a,,, ^wrae? jlx-^a i3 . ^mress 

o-zmT^f-aX-^AMiiieHSftTOS. 
[006 1 ] P^--y b6 0R/Ui. Affile 
XX 7 h6 1 R/Lb. Ia-7h6 2R/Lt, JggE 
xx^h6 3R/Lt«MHkS<i**», flSMS53-»l 
6. BSMI5h-.yf!ttl 7. »WHlD-/mi 8. IglWtff 
t -y m 1 9 . £timfl{ £ y 2 0 . £mH8ti5D -/P 
U2 1 V&xi&mt 5flSMt53-|*T^f jlX-^ a 
16 . flSrafiStr-y^WT^f-aX-^An, flgWfiffO— /P 

a, 9 . fin«ffie-yfii7^f-ax-^A 20 . jamngsB 

[00 62] *H«fc:ffl^4><t«.7^f-3LX-^A,. 

^-<7c0/hMAC-»f-^- 7^fii-^ (ffifj£) T* 
I). 

[0063] 3lgi5a^-yh3 0. ftfttSxx -y h 4 0 . 
MU3-~ y h 5 0 . #iPg|5:2- ~ y h 6 0 =5rfc' OS-fllflSJt. 

5, 4 5, 5 5, 6 53WEfflS<iTV^. S^c. #W 
956 OR, L^J£Ji*i«*t^*^*^^tB7l>fgiffiSi 
U-t y -f 9 1 Mf 9 2 £g*-T 5 fc t i fc , ftftg&i x 
•yb4 0F*l«a. «»«r««|-r6»»-byir9 3S:il« 

[0064] ±^JWSP8 0{i, #-fey79 l~9 3<0£fj 
7l4wf5^LTIiJ$iJfflIS53 5 , 4 5, 5 5. 6 5(C»LT 
aiBW^rWWSffir^ ABMn^y r- 1 0 0<t>±J&. # 

fi. x~f • zt-?y\i^zm^X. &snm, ZMP 

(Zero Moment Point) Ifcjg, ±K». K 

-5 &nfte * a -7 v k z&m%m& 35. 45, 

5 5. 6 5t<BS-f*. -£LT. «-<?05"J»JtJP953 5, 

T, #7;f*x-^A„ A 3 -fc»LT»$iJfflIft^ 
£iti/Tfl>. ddTM-? fZMPj fcli. #ff+<7)ffK 

y h*i-t'u fc *ft«nB±^oc t x-h 

<?)*ff «rfHHH+ K ZMP #86 < Oft* Sufc-f 6 . 



[0065] *nifiwt'(4. ^awtc«ia3 (c^t^ra 

»S*aMj££a«**AJSMD;tf- 7 M o 0 3 4> 
fc £ff tV Wcffi * t© *. T jftTOBaffig&I £ 

fro <fc3£$:-?T^S. SSIi7)AFBiao,+:.y moo 

HHWttt 4> <r * ifitt* r >HC« £ $ * S i 

ttzt-tx. tmM&nmt* z t #±*a wcas . 

[0066] 115 £14, ^MWc^^ffSW^trg 

[0067] 05fciJUT. 0-XYZ««iRlitftitffi 

O' -X' Y" Z' IHIiD^7M OOttttCi) 
< SH&J&ffi^lCfctt!) a-/l/ s fyf-, 3-#tt$:^L 
TV^S, HHK^rt^jft^r/U-cii. il4i#BK4 
1 4>ftfcKASr*-«6i*T* 0 . mi tt i 

r ' iti i ggcoa^O&B^? (f!UI 

Mmz&^xmzmw<cmun&mmzm u . *<d& 

XKthMir' „ ( r' h , , r' hy , r' hI ) £ U 

[ 0 0 6 8 ] II 5 lZ7jki-im®<r>%M&£M*TMZi3 

Kt-^< y hsSiti t «y f-ttRVP-^WtM LT=F$ L 

[0069]d<?)«J:3 %&H&6.®*TMi. WMT 
mm&Rtzi 0 ^€7l> Z b * 4 T-# s . 
[0070] ( 1 ) n#y h 1 0 0£#?m&ft1fi£$ 

(2) ItttRStf-*. @^|§^S«4, 

miiimt&m&izns-Ti. 

(4) ^WjSnii*. S^fiiHri^^tL. ^OKft 

( 5 ) mmzm£mi&<vhh%&?%bib®ft\si±im 

[007 1] ZWA^rMi. Wbtf. 7^71/-^ 
■*ri\'<mmX'n#-v h£%&lt:i><?)?$>l. *n 

tm±. mm. wm. mzm. tm. nms. ay. 

[0072] ^fe . H 5 fc^f^^^T /K0BWWIH8 

•y M 0 0 tZM J rhm&<?>%%ttcb*)V-)V, ^.y 
. 3-»OIUteSrffig-ri>{ J <y)T-J).& (H8fcli. ^ 

[0073] ?z^x\ *mmmizmAmwr3#v h 1 



I 
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0 0 Cfclt&iMTMH*>J!9*Wfco^TK9W-4 . 
[0074] o,-tf 7 Hi, fflS. iWFf Sfr£^tf>£j£ 

Si^C^ot^S. *»I(:Ko,1f 7 M0 0i?) 

h. wdt'foZMP (Zero Moment Point) tfcjli: 

[0075] o lzfr%.i)<6 g*K$-^o2 

£#firSo*-yb <H3£«8*>£i:) 
2 2 R/L<0fiKt fcR«<0*1H4atRW(Sfc: J: otS 

?( r ta» r hy»I'hz) 



[0076] meui. *mwmzma#-y moo 

rtt, ill 5 t^-r «t o wm ■ ittwz'g&mx*. t>i> 
&m^xa#y h i o oo«TOti**iw££E$*4 

[0077] 
[»13 



0-XYZ:i|6*fjffi*R3B 
H = 'i«+r < p 

[ 0 0 7 8 3 ifc, atf-y h- 1 0 OcOlSBSSrtMt 
(r^+r,, -const) T\ flO. BaMfcStf-tfD?* 

[0079] fgM^JIii, ntf-y h 1 0 0<7)Wf*$t 

-r aotf y h i o oanfH*. mm. ra*ifflw>jt 

2^ff^cfe»tl»±Mi:ft^^fflv^ v :#SR , 9 # 

[0080]W>U-fO7yF(i, ±«iJfflS581 
fcfcwcWRSft. J£gU ( J; oattttfcUJBK) MWs. 

i) . JOlMWMiii. srJMKHttv^-:^ ftwe 

ytWifcth* tfz. imnmrnizmtxit. z~-m 
wrnueu x'&v ! Y'<o^mz'o\,^x^m^att 



[0081 ] «|c, ta^ ^T^®*jfimtr/WSrffl 

ivc, ^ LT±ffia»(cj; o«4-ri»Ks 

ZMPlWtyfi, n-;Hlll4*)0O«-t-^yh 
(M x . M y ) SrlSLiUfl) (Xf7/S 12). 
[ 0 0 8 2 ] fcWC. iS8iMW£1C£j£&*T>£ 



hi • 



4-ri.ig^ZMP±T-<7)^-^>'r-lr»itltl> Ur-y 
rsi 3) . 

[0083]&ivt\ 85£ZMP±fcJ5(t4*-.X>'h 
H»tSft'3-&v^^, atf yhtkivtzWKMWimm 

*0'-X'Y'Z'±.vm&-t& (Xf7/S14) . J; 

-rs^-^yh (m x . M y ) zmamw&bix* 
mtz. imm&nwmHzmt&m ( r hI , r hy > $• 

^T^ZMP^g^ ( 1 ) fcSKii-*-*. 
[0084 ] 
[S23 



+ m h H(l^ 4-^ +g x J-m h8z k x -r^ J=-M y (t) 
- "hHfey + fqy + g y )+ m h g 2 ^ - )= -M x (t) 



(i) 



[0 0 851 fit. ttTtfti(.±?&i><7)t?&. 



[00863 
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[«3] 

i]h2+r<p= const (B#|HJKBBL-&) 

[00 87] &^X\ ±MlC0ZMP%m# ( 1 ) «r»H 
T, Iga5*¥ffif*lflil^g[*-r.i) Ur y7S15) . 

a (J3&) SJHvvCZMParSsJ; ( 1 ) £-B?<<IfcT\ 
LTOKa5^*¥«Waa ( r hl , r hy ) <7) 
»«B**»6Ct*fT*ft (Xf7rsi6) . 

yeommvh o . J: o jwtcwciiZM p#isfti£ 

Xh X o ^Pffiit&ffiT* h . ZMP i^taa 
[ 0 0 8 8 ] »sa ?ix^jff(Hfll±t1i^ft|g^L^*» 

is. RaKottigsjrajurfciv^ 

[00 89] fci,ve, ±i^J:3eLT»4>*ufc£*jl 

« l < mmz§> < <rm.&frb%h o# ■/ m o o o» 

*&*tAO tfeftSia^ZMPiO^-^O-h (eM 

x . e M y ) «:«ajf 4 (xf 7/-s 1 8 ) . tm®* 

[00 90] afire-f/WCfcttit-.xyh (eM x . 

eM y ) u, ■M^oatt-st-.xyhtftirc* 
m x . eM y ) mmm^TMzmhm^-tvv 

COff^m (eM, , eM,) *ftP5ft>*H£'t-* . If 

•CSfcdfcSrSBN-fcfre (XT7/S20) . 

[009 1] AW. W!8&:TMZi5\ih±-XvV (e 
M x , eM,) ^i&U^TMzii^h^-^yYcritm 
tt (eM x . eM y ) Ja±Tftofc«^t«, 
/VfcfcttS^-^yh (eM», eM,) Srffl^TjfiiH 
^Mza^hWiW&^-^yY (M x , M y ) 
IELT (Xf77S2 1) . B^ZMP^S^O^ttl?: 
fro. ZLX. Vf®me&fflzmi'f&&X\ IMUc 

[0092]g-f£K.H6 tCjjttffla^JBC iiltf. 

££#f™*mffiro£»gw-i, c: t awe* 

*-y M 0 0O±^£/fll^MTt&;b^±¥# 



ffMc7)o,-K y M00 (@3$r#BS<y) > ifc ) & 
JI*2 2R/LtfDtifflfcR^*^jEi:»§-?, Wto 

[0093] Lfc^t , ^mmmizmz 2 %m±m 
%t'm«%w>ftvmx'h~>xi>. £%.Pftzmix'Zz> 

<k 0 IZT&n&QZikfetl z t * { T*£ h , tag** 
J: 3. 

[ 0 0 9 4 ) *Hc. it:&^i)l$fc±flrf &;b*>±l8fc ft 
<**ffl^/s#JR"5 ^O^iS^^D^ y M 0 0 fcEp 

Zm*o%)Tl&<?)&®&&M1r&ZbW?£l. t 
ntMz*htit:m%%.&Z . R^*¥ffiBTSI»3 

[0095] *?t, H7Ctt, *HlifiW^|.D,t:-y N 
1 0 0(cfcv^3cJg*ff^rtte*H«a!l«:(iJ«rftffla 

^xnx-y b i o oco&mm&w^mmimi-hiiCD 
[0096] smm^Mte. d#4ioo oymr*?% 

•rso^ y h i o ooiwm. w^tf . ttA^ii^± 
2fcpftmzmz>±mtftmm^tztm r ) * 

[0097] *>*»|>a-if • 3?y h'(i, ±0J«gii8 1 
t*J^T»«Sfi. MSB ( J: "J^*Wt<4fi]S) ». 

jssisnw^^aj^tiiZMPiiiit. «t»ai>. usa 
a, m&<7)g®*mz%t\ mom)) ■ mfttmmz 
frfethtztb<r>^9-yt><wc%.Ztih (xf yrs3 

zmpdiji. immmw-y. ^Lx±mmm^9- 
y&t&Mt&. ttz. HawwBttcni/ni, z'^rs] 

s. 

[ o o 9 s ] mz. mm-ittmngMM^Tfr («r 

TiJfiaBttKJ: l>^ZMP±X'Ot-yf-W, 
o-;Hft**>0<7>S-*->yh ( M, , M y ) SriftiJ-fS 
(^T-y 7'S3 2) . 

[0099] &Wt\ K9i*«rtjIiJj ( r . 
r" hy ) *7-Uxi8R8Hlf 6 (Xr-y7'S3 3) . 
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$z®mm®ztLxftz.&zt#x'$&. tn. f 

FT (*a7-'jx£») 5rJiffl-ri.C:t* { T'#Sc7) 

[0 100] JfcV^T, ift^ZMP±-C'<7)e-yf-W. D- 
/HftifcO^t-^^b <M X . M y ) iz^xhy 

-v^mnsmti Uf--yrs34) . 

[0101] <fcWt\ fig?*^®rt«i3l07-UXf^ 

srjrmt — 2uzmy-vx.wmm?&ztx' (xt 

•y7*S35) . IBWaftftUIW*** UT7 7'S 
36) . ££T#*>$>itSifi«lJIWi. 3c5£#fr*TiE$:R 

m»v - y $■ a^-r h m®<?>*'mttQmv>mjM 

(r hl , r h ,)T*9. JOMWsHfcJiZMPjPBMfc 
BlcA6Jo&K$*¥^{iBT'&S„ ZMPggiS 

[0 1 023 JlcaiStifcifittUWJiTtt^ «>RjeUfcft» 

-yc0fflSg f«3E$rff 9 (XT77S37) . Z<T> 

[0103] fcvve, ±j&<7)£olzlxmhtit:<kMM 

m^s-y^itxix. gfflftf/i' w*. 

£ I < li#ft£$ < <0«jS*»WiDiK •/ h 1 0 0 <m 
^tf/H tCfcttSt^ZMPiOt-^yh ( eM 
x . eM y ) *lWJf 4 (Xfy7S3 8) . ftKVK 
r>?«i±lEtf> [»3 ] *%il-r§C t fclWti: Lfc 

[0 104] K^fVWCfcttSt-^yb (eM, , 

eM,)ii. Rsaro<of6£-r**-.x:'httii-c& 

l>. *8<*T-y7*S3 9-efi, ^c7)^-^<yh (e 

m x . eM y ) ^mx^rMzam^-^yb^if^- 

m UM X , eM y ) *ft0>5**« Ug-f 5 . ffSffie 
ZbZMMt&OX (X^-y7°S4 0 ) . ifW&V-j- 

[ o i o 5 ] flfcfr N m^rMzm^^-x yb (e 

M x , eM y ) ^jgm^r^tfcftS^-^yKOltS 
11 (eM x , eM y ) J2LL?*ofc*£fcli, mt*T 
MZtiVh^-Xyb (eM x . eM y ) «rffl<,vt#« 

®±TMz&vhwmL$L : t-*yb <m x , M y ) $• 

(KELT (Xr-v7'S4 1 ) , Stf7-'JX«&SBBL 

*>. 

[0106] S&£T**>fttf . H7fc*f-«J»£Hfc:J: 

->x t *^as&^±teaij^is${ca-^v vt 3cj&MT*r 
ffi^Raa»*i5a-r * - 1 * . t o a c t zm 
WT-# *-c*$ o.ti:. zm pumxcommMmiz 



nmtz&h&twmz. f ft (;S3l7-'jx£$) * 

[0107] *#SIi!l^_L&jIi&fctt, £fi9*4«9 

2S#fiIo^7 MOO (03 tmiCDZ b ) <T>% 
•£\ *£« 2 2 R/L^BfcK«fl!(3 

SWc-TS (b?kE) . 

[0108] T . *ggffcffl£ffi& 2 £tt&#fir 

Ssoa^ y h 1 0 Otckfifcjr, jti^B^»«ffl*tf^ 

<fc 5 KT&<D#S£i*5g-f £ £ b tfX'% h . fc ®Wt& 
ZbtfX'Ziio. 

1 0 1 0 9 ] tt4^»iSflc±*f =5r^*>±Kt * 

j^SJ:*<0£gfcJEtT. 3fje*4TT#*J:3=SrTK 
omifrfet&ZbtfX'ZZ,. -ttch-h. %m*?* 

m*)tc b±.mk±m.<?>mmMftr>tc:Mzfrhixtzm 
[oho] [ita] ia±. ^tfonsiwi*#B3L^^ 

BB^Sg * ^ffii L=5:v ^mx SltAMWfiE^ 

[0111] *Bfliffl»4>T-(i, D^'-y h^#t-yf-«l 

5b. *»D-;HJ6t, *»3-|ft7tv^3g*S 
Srn^h^BHWOJBftt^h,. <9 hy . e hl ) blX®. 

R«<0fiaittAHffin,-K.y h 1 0 0 i3EH<0t 
b W fc'O 2 J£K±#Mf W*«#*^ fi-XJ»b<n 

nmzwm),zm.%ixrz\\ 

[ 0 1 1 2 ] *^Lt rn-tC y 

l < ii®sm%m&m^x AWinmizmizM 
mm-t&zbwxzz. 

[oii3] m-t&iz. mnkb^ojm?*mi*Wfi 
Lxttxnx-h*) . m^mzmi^fii^x'M^, 

mawmcomz&mt^ x-h h . 

[0114] -y b<7)mmr>U 

«JS*H9fc:BIIWLr*J<. |B|Ht=SrfWTtt. 
5*»feJJj3. WreS56. ffJ5g4. #«WSB7ai;#S 
8*»fe=5:4»»* rj;Kajj 1 7t0f^. ifc, 
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i otx-mmz r n$j 1 8twx. mmssi o 

BSHTOl 1 J:9T?)*Iia51 2, BNS14. T 

r T&$j 191:**. HRfcli. «£»^651 OiO± 

r ±tt <Xtt±¥#) j fcoftf, ^itiOT^S- 
r Tft (XttT*#) j fcuf^c 
[0 1 15] HlO£tt. AlBHniKy 
B8S5tr/H«JS*0J»LTv^. P30fcii?*Wtt, 

^<r>^mzr> v >T UB Sr $ ix£ v * . Wt fc ffi 3"t 

fW&fc\ ^BW<OAISBin;lWh*>»£, ±{*c7)fij 
SSrSLSrV^****. 4*5, 092W01 OTfflu 
fc#»i#^tt, -eftW)0®fc(i-§i: 

[0 116] 

JJltBK Lactate. *«BJ!fcJ::h.tf. 

[ 0 1 1 7 ] ifc, *#3!fc: Jfltf, 0Utf t t^-yvu 
*^Tt*li5J»lBffiD,-K-yht:ffat:aifflS<tft. flit 

[0 1 18] WJItcfcfxif. 2j£lfcfc#frfcJ: 
[0 1 1 9] #*DifcJ:*i«r. t hfcjfi^g»$r 

mwma£mt& z t a*?* & . 

[0 120]**:. *3WHtJ:*Uf. 2£itiiMTtJ: 

[0121] 2£S±#firSOo^.y h 

&t?i>fi$»N'?-y££j£LT, ft&SBWT (ft 



immz-n&zttfx'zz. 

[0122] fr£A { 6{M»®giJg£fto2££ffS 
a*y hcQW&, &&&<D®Mbim<r)&ZX-W<r)g® 
tf-mzfet&c?>X\ MMtM-yi&j&tlZb 

&mmmiz£tin. ±.*&<7)#<mz®tx. 
x-bh. 

[HI ] *jWW)ia*(cttS^*ARffio.-K«y MOO 
[02 ] *f6flB«0SQt(cttSft.SAIBffin#'y MOO 

z®ijfrt> mm Ltcm?Zmtcmx°2b h . 

[03 j *smwKffisABMo^y h i o omm 

[04 1 *mmmizmAmtu#y h 1 o oouwis 
AT^ffi&z&jWiiz* itimx-t) i . 

[05] *H«SWc^l.^'ff$iJ«^H-S[iO)t^(cSA$ 
il?., AISffiDtf-y h i o OO^MTOom* 

[06 ] *SKt«t:ffi&AIBBBn^y h 1 0 OKtHt* 
#ff*"J»5ra#(IS:^ Lfe 7 13 - f-v - h T* h . 
[07 ] *WtWKfiR6o#-y h 1 0 0t*i^T3c^* 

yu-^-YX'hb. 

[08105 iz^Ltz%m&*T)wm®mm.<?>&m 
x-h&. 
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